This paper provides an impact evaluation of a home-visiting Early Child Development program in the Caribbean aimed at vulnerable children from birth to three years. The analysis is based on a quasi-experimental research design including approximately four hundred children in treatment and comparable control communities. The differences-in-differences methodology estimates intention-to-treat effects. One year after implementation, we do not find significant effects on the cognitive development of the average child. The program has significantly improved the Fine Motor Skills and Visual Reception scores (related to early reading and writing abilities) of the younger birth cohort, but not the older cohort. The younger cohort was aged below eighteen months at program start, pointing to an early window of opportunities. Language development has not improved for either cohort. A costbenefit analysis shows that even modest effects of the program on future school performance may lead to high returns on investment.
Introduction
A child's experiences in the first years of life lay the basis for later performance and outcomes in adolescence and adulthood (e.g. Grantham-McGregor et al., 2007; Heckman, 2006; Young, 2002; Shonkoff and Phillips, 2000) . Young children who lack adequate nutrition, early cognitive stimulation, or appropriate emotional bonding may suffer developmental delays that will be more difficult to overcome as the years progress.
Especially children from disadvantaged households, such as poor or lowly educated families, run the risk of falling behind their more fortunate counterparts at a young age. This might result in an ever-widening gap between poor and non-poor children.
To prevent the perpetuation of this 'intergenerational cycle of poverty', early intervention programs have been set up all over the world to reach the most vulnerable children. However, rigorous evaluations of early childhood development (ECD) programs in developing countries are scarce, in particular of home-based interventions.
1 This paper provides an impact evaluation of a Caribbean home-visiting program aimed at disadvantaged children between birth and three years of age. The paper estimates the short-term program impact on cognitive child development one year after implementation.
Ample North-American evidence documents the potential benefits of center-based ECD programs. Longitudinal studies in the United States find that the impact of center-based interventions can be long-lasting and reach far into the future (e.g. Currie, 2001; Garces et al., 2002; Schweinhart et al., 2005) . A few studies evaluate center-based interventions in LatinAmerica and the Caribbean, finding similar beneficial effects in for example Argentina (Berlinski et al., 2009) or Bolivia (Behrman et al., 2004) .
Evidence on the impact of home-based interventions is more limited as well as more ambiguous. Quantitative evaluations of home-based interventions in Latin America and the Caribbean have been published for Jamaica Walker et al., 2005) and Boliva (Super et al., 1990) , but these studies focus on malnourished children only. They find significant effects on the overall cognitive development of children and on eye-hand coordination, but not on loco-motor development (i.e. children's increased mastery of mobility such as crawling, running, jumping). Impact on hearing and speech is inconclusive. Sweet and Applebaum (2004) conduct a meta-analysis of 60 impact studies of home-based programs in the United States. They find a significant but small average effect on cognitive and socio-emotional development. The authors comment that the small size of the benefits may not outweigh the costs of the interventions, although impact estimates may vary across subgroups of children.
This paper evaluates the Roving Caregivers Program (RCP), a home-visiting intervention that is widely implemented throughout the Caribbean. To our knowledge, this is one of only two existing impact evaluations of home-based programs in the Caribbean that target the general low-income population instead of undernourished children. Powell (2004) reports on the randomized evaluation of a similar program in Jamaica.
The evaluation is set up as a longitudinal, quasi-experimental study that follows almost four hundred children in St Lucia over time from the baseline survey in 2006 to the follow-up survey in 2008. The children were aged between birth and 24 months at the start of the study. Half of them live in communities where RCP was introduced after the baseline.
The other children live in comparable communities that did not receive the intervention.
To measure program impact, the econometric analysis uses a differences-indifferences methodology with multivariate child fixed-effect regressions. This approach assumes that unobserved time-varying trends are similar for the treated and untreated communities. Their geographical proximity and strong similarities in key community variables as well as baseline child outcomes provide suggestive support for the validity of this assumption. Because participation in the program is voluntary and since there are no plausible instruments available to correct for selection bias within treated communities, the evaluation focuses on a comparison of all eligible children in the intervention communities (regardless of their enrollment status) with similar children in the non-intervention communities. Thus, the evaluation is based on an intention-to-treat approach. The analysis is complemented with a cost-benefit analysis.
One year after implementation, we do not find a program impact on the average child in treatment communities. However, the findings show substantial program effects on the younger birth cohort, equal to almost half a standard deviation, on the two subscales of the Mullen Scales of Early Learning that are related to eye-hand coordination and early reading readiness. This birth cohort was on average twelve months old at program introduction. The effects on the older birth cohort of children who were aged on average twenty-four months when the program started are not significant. Results do not show an impact of RCP on language development of either birth cohort. These findings suggest that the intervention should enroll children from an early age to enhance program effectiveness.
The cost-benefit analysis compares the annual unit costs of RCP of US$ 594 with the future benefits of increased productivity through enhanced education. Calculations suggest that a 3 percentage point increase in primary school enrolment would yield a 32% return on investment in RCP.
Child development cannot be understood in isolation from its cultural context (Shonkoff and Phillips, 2000) . Therefore the next section will start with a description of the socio-economic circumstances in St Lucia, as well as early childhood experiences and parenting practices in the Caribbean. It also describes the characteristics of RCP. Section three discusses the research design with a focus on the comparability of the treatment and the matched control group. It discusses response rates as well as the assessment tool used to measure cognitive development. The econometric strategy is explained in more detail in section 4. Section 5 shows enrollment rates in RCP and discusses targeting effectiveness as well as enrollment in alternative center-based ECD facilities. Impact results are given in section 6. Section 7 presents the cost-benefit analysis. The final section concludes.
The Roving Caregivers Programme in St Lucia

Social and economic circumstances in St Lucia
St Lucia has a population of 172,000 individuals. 6 The internal inefficiency of the primary school system is mainly due to late enrolment instead of early enrolment or repetition: only 7% of children aged 4 or 5 in the study area were enrolled in primary school percent. At least one third of current school-aged children in St Lucia does not get a secondary degree and remains "without certification". Many of them will have serious problems in finding sufficiently paid employment in the future, facing a high risk of reproducing the austere living conditions of their parents.
Early childhood and parenting practices in the Caribbean
As elsewhere in the region, many St Lucian families can be characterized as matrifocal households: female-headed family units centered on living arrangements between grandmother, mother and children without resident spouse. Males are often physically absent or play a marginal role only (Barrow, 2003) . Their role is to be the financial provider, whether living in the household or not, as long as they are the boyfriend of a female household member or the father of a child in the household. However, many unwed, teenaged mothers are left to provide for their children without support from the father (Augustin, 2004) .
Inadequate parenting practices are symptomatic in part of poverty, lack of education and environmental factors (Williams and Brown, 2005) . Nonetheless, socio-economic characteristics are not the sole determinants of a child's development. The experiences of young children also depend to a large extent on common images of childhood and parenting, i.e. on cultural aspects, which shape the interaction patterns between parent and child.
Home-visiting programs such as RCP aim to stimulate parenting practices that enhance children's development. The sociological and anthropological literature emphasizes some salient features of Caribbean childhood that are relevant in this respect (Barrow, 2003; Roopnarine, 2005; Williams and Brown, 2005; Williams et al. 2006 ). Young Caribbean children receive a lot of affection. However, there is also a strong need among parents to feel in control over their children. Ideally, children should be obedient and compliant. Children's curiosity and creativity are not encouraged. This may stem in part from the fact that many parents do not see play as a learning activity. As a result, homes often lack play materials. In general, little two-way verbal communication takes place between adults and young children.
The lack of stimulating interaction patterns between caregivers and children substantially reduces the opportunities for children's reasoning and language development. Books are absent in many households. With respect to disciplining, many caregivers resort to harsh compared to 47% percent of children aged 12 or 13 (authors' own calculations). Average repetition rates were below 3 percent.
methods, including verbal denigration and corporal punishment. Praise or rewards for good behavior are used substantially less often.
Another risk factor commonly found to affect healthy child development in the Caribbean is parental stress caused by poor health, depression, isolation or limited spousal support (Samms-Vaughan, 2004 ). Parental stress is often related to difficulties in making ends meet. The practice of "child-shifting" from relatives to relatives may cause its own problems for children's development (Barrow, 2003; Roopnarine, 2005) . Such practices are mostly due to a parent's migration in search of employment.
Center-based interventions in St Lucia
Early childhood services in the Caribbean mostly take the form of center-based facilities such as daycare centers or preschools. Notwithstanding an increasing number of facilities in St Lucia, access to appropriate ECD services remains very limited. National enrolment rates are a mere 15 percent among the birth to two years age cohort that is eligible for daycare facilities, and 48 percent of the children between three and five attend preschool (Charles, 2004) . Access is especially problematic for the poorest children. Low-income mothers usually cannot afford to pay for ECD services even when these are provided in their community. 7 However, children growing up in low-income families are precisely the ones who are most likely to benefit from ECD interventions.
Another problem is that not all children enroll in the center that is most appropriate for their age in terms of facilities, activities and training of staff. Of all children in the age group from birth to two years old who attend an ECD facility, only 48 percent is enrolled in a daycare center. The remaining 52 percent attends a preschool (Charles, 2004 ). An important reason thereof is the limited (geographical) access to a facility of a certain type.
Description of the Roving Caregivers Programme
The 
Evaluation design
In the absence of a randomized evaluation design, this short-term impact evaluation is set up as a quasi-experimental study that follows children in a selection of fifteen communities over time. Eight of the communities were assigned to the program group in which RCP was introduced after the baseline survey in 2006. The remaining seven matched communities are included in the study as control group. The fifteen communities are located in two districts that were designated for expansion of the program: the southern Vieux-Fort district and the western Anse-la-Raye district.
The first stage in the research design consisted of the selection of communities into the sample. Sixteen potential intervention communities were selected from the full list of communities in the two districts based on two main RCP selection criteria: a high poverty rate and a large number of young children. In both districts, the average poverty index was calculated using the official community-level poverty rates. 8 Precise numbers on children aged between birth and three were not available. As a proxy, the eight largest communities below the poverty line in each district were included in the sample using the population totals from the latest Census 2001. The third official RCP selection criterion -lack of ECD facilities in the community, was not used for the selection process. Enrollment in center-based care was so low in the South and West region, that RCP management did not consider the actual presence of an ECD facility as a good indicator of accessibility or a relevant criterion for the in-or exclusion of communities in their program. The final number of sampled communities is fifteen instead of sixteen because two of the selected communities turned out to be administratively separate but fully merged in practice.
The second stage concerned the assignment of the selected communities to a treatment and a control group. Communities were assigned to a group such that: a) in each district there were four program communities and four control communities, and b) comparability of the program group and the control group was maximized with respect to the RCP selection criteria, weighted for population size. The two groups were subsequently compared on a large number of other community characteristics to verify that they were also similar in other respects: presence of community facilities (e.g. health centers, daycare centers, shops, public transport), the prevalence of social and environmental problems (crime, alcoholism, drugs, prostitution, flooding, lack of sanitation), the number of community organizations (such as women's groups, credit groups, sports clubs) and geographic characteristics (distance to main road, and so on). Appendix A provides detailed data on the matching criteria and the additional community characteristics.
As a complication to the research design, four of the communities had been promised the program in an earlier consultation stage (Augustin, 2004) . These were the two most populous communities in each district. They were included in the treatment group. To avoid confounding effects due to discrepancies in village population size, we included for each district an additional large and equally poor community that was located geographically close but just outside the administrative boundaries. A regression of baseline child outcomes on a dummy variable for prior earmarking as well as a number of control variables indicates that there were no significant differences in child outcomes between the four earmarked communities and the rest of the communities prior to program introduction.
All children in the treatment communities were eligible to enroll in RCP. However, not all of them did. Given the voluntary nature of enrollment in RCP, a comparison of participants in treatment communities with the population in control communities would give a biased estimate of the average treatment effect on the treated. Unfortunately, there are no instrumental variables available to plausibly account for the selection bias. Therefore, the analysis focuses on a comparison of all children in the treatment group with all children in the control group, yielding the intention-to-treat (ITT) effect. Section 5 analyses uptake and participation rates in more detail.
Data collection and measurement instruments
Each survey round consisted of two components. The first was a structured interview with the child's primary caregiver conducted by interviewers from the St Lucia Statistical Office. The second component was a child assessment at the local health center, including cognitive and socio-emotional development assessments as well as a measurement of anthropometrics, conducted by trained nurses. Participants received a reimbursement for their transportation costs to the health centers as well as a small cash gift to buy snacks and a food hamper as a token of appreciation. 9 Participants in the treatment communities did not receive the food hamper at baseline. Since the hamper was not distributed until after conclusion of the assessment and its value was modest (US$15), this is not likely to have affected outcomes of the child assessments at baseline or the follow-up two years later.
To measure a child's cognitive ability and loco-motor development, the study uses the Mullen Scales of Early Learning (Mullen, 1995) . This test is an individually administered, comprehensive measure of cognitive functioning. It assesses the child's visual, hearing, speech and motor skills, and distinguishes between receptive and expressive processing. It is an age-standardized tool based on a North-American reference population for children from birth through 68 months.
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The Mullen Scales provide normative scores for five subscales as well as a single composite summary score. The Gross Motor subscale assesses such skills as head control, sitting, walking; i.e. strength, control and balance in the major muscle groups. Motor control and mobility play an important role in the development of cognitive skills and abilities, as they enable the child to experience and experiment with new schemas, objects and people (Mullen, 1995, pp.10-11) . Expressive Language subscale measures a child's ability to use language productively, in particular speaking ability and language formation including the ability to verbalize concepts.
Each subscale has a standardized average score of 50 points and a standard deviation of 10 points. The average standardized composite score is 100 points with a standard deviation of 15 points.
Survey response rates
The sample consists of a complete census of children living in the fifteen study communities who were aged 0 to 24 months at baseline. Overall, 461 children born between Virtually all families on the child list in 2006 participated in the caregiver interview, but only 90.1 percent participated also in the child tests. This allows for an investigation of the extent of non-response bias by comparing the socio-economic household characteristics of children who were and who were not assessed at baseline. As shown in Appendix B columns (1) to (3), the observed differences between the children who did and who did not participate in the assessment are not statistically significant. This suggests that non-response bias is limited.
Another source of bias may arise if the children who dropped out from the sample over time were significantly different from those who remained in the sample. In total, 9 children or 2 percent of baseline participants could not be tracked in 2008. Of the ones who were tracked an additional 4.6 percent did not fully participate in the study. As Appendix B
columns (4) to (6) show, there are some differences between the children who did and did not participate at follow-up. Boys are more likely to have dropped out compared to girls. Also, drop-out is more common for children in smaller households whose caregiver is employed, perhaps reflecting time constraints in attending the child assessment. Moreover, attrition from the sample is more likely among households with a lower wealth indicator. On the other hand, differences in baseline child outcomes are not very pronounced. The only scale significantly related to attrition is the Gross Motor Skills scale that was higher at baseline among children who subsequently dropped from the sample. This could be explained by the fact that boys are more likely to drop out while they also outperform girls in terms of gross motor development. Given these modest effects and the low number of drop-outs from the survey, attrition bias is most likely to be small.
Comparison of the treatment and control group at baseline
This section investigates the comparability of the two treatment groups. Table 2 , Panel a. shows that there are no baseline differences between the treatment and the control group with respect to the children's sex or the average age in months. The percentage of children attending center-based daycare at baseline was similar in the two groups and much lower at an average of 2.9 percent than the national average of 15 percent. Household demographics (household size, number of children, sex of the head of household, age of the caregiver) are also very comparable. There is a statistically significant difference in socioeconomic characteristics between the treatment and the control group. In particular, the income index is significantly lower for treatment families although the absolute size of the difference is limited. 11 The range of the income index is similar across the treated and the control group which allows controlling for income differences in the regression analysis.
Differences across the two groups in terms of education or employment status of the caregiver are not significant.
<TABLE 2 ABOUT HERE>
Panel b. compares the child outcomes at baseline. As the descriptive statistics show, child development status at baseline is highly comparable across the treatment and the control group. 12 The average scores are high compared to the reference population due to the fact that some items of the tool were adjusted during the nurse training in order to better reflect local circumstances. Moreover, young Caribbean children generally outperform North-American children in terms of gross motor skills (e.g. Samms-Vaughan, 2004) .
To further analyze the comparability of the treatment and the control group, the child development outcomes at baseline are regressed on a dummy variable indicating whether the child lives in a treated or a non-treated community, both without and with a large number of control variables in columns (1) and (2) respectively (Table 2 Panel c.). The coefficient on the RCP variable is not significantly different from zero for any of the scales, providing further evidence of the comparability of the two groups.
Econometric estimation methods
To estimate the impact of RCP on child outcomes, we use a Differences-inDifferences estimator. This estimator compares outcome changes over time between the treatment and the control children. It has the advantage that it eliminates unobserved timeinvariant heterogeneity between the treatment and the control group. It yields consistent impact estimates of RCP as long as unobserved individual differences do not change over time (such as innate ability), as long as external factors affect both groups to the same extent (such as price rises, fluctuating employment rates, hurricanes, fertility trends); and new policies and interventions aimed at young children are not systematically favoring the treatment group over the control group or vice versa. Although it is impossible to completely rule out the presence of unobserved time-varying differences, this assumption seems warranted given the geographical proximity of the communities as well as their similarities in key community characteristics and child indicators at baseline. Especially the comparability of child outcomes is reassuring as they reflect the cumulative effect of both observed and unobserved environmental factors until baseline that may be of influence on child development.
To estimate program impact we estimate the following econometric regression equation: The analysis also includes categorical variables to identify the interviewers who tested the children. The child scores show that some testers gave systematically higher or lower scores than the others. Within districts testers were randomly assigned to children, hence these deviations are not caused by real differences in child developmental status.
Rather, they must be related to interviewer differences, for example in the interpersonal contact with the child. During the field work, each tester was assigned to an approximately equal number of treatment and control children. This allows us to control for differences across testers unrelated to actual cognitive development through the inclusion of interviewer ID-codes in all regressions. 
<TABLE 3 ABOUT HERE>
The average age-at-enrolment for children in the study is 17.6 months, while the average length-of-enrolment at the time of the follow-up survey in 2008 is slightly more than a year (13.2 months). On average, children who graduated from RCP because they reached the age limit of 36 months, had been participating for 11 months, while children who dropped out before reaching 36 months had been enrolled for 10.5 months.
Column (1) in Table 4 6 Impact results
Average Intention-To-Treat effects
The impact results of the child fixed-effects regressions are given in Table 5. The   table only shows the coefficients for the treatment variable. Panel a. shows the main impact estimates for the total sample, without controls 14 and with controls respectively. The impact estimates are small compared to the average standardized scores of 50 for the subscales and 100 for the summary scale. They range from minus 2,524 points on the Expressive Language score to plus 1,252 points on the Receptive Language scale in the estimations with controls.
Except for one, none of the impact estimates is statistically significant. The coefficient on the Expressive Language score is negative and becomes significant at the 10% level once controls are included.
<TABLE 5 ABOUT HERE>
Treatment heterogeneity by child sex and age
Panels b. and c. in Table 5 examine potential heterogeneity in treatment effects by sex and age of the child. It estimates the fixed-effects model for four different subsamples: (i) girls, (ii) boys, (iii) younger birth cohort, and (iv) older birth cohort. The younger cohort is defined as the group of children who were between 0 and 12 months old on July 1 st 2006.
They were between 6 and 18 months old at program start in January 2007. The older cohort 14 All regressions correct for independent interviewer effects.
includes the children who were between 18 and 30 months at program start. The two estimations compare the respective birth cohorts in RCP communities with similar birth cohorts in control communities. The impact on Gross Motor skills is not calculated for the older age cohort because the scale ends at 36 months. The difference by cohort does not seem to be related to the mean length-ofenrolment. Table 3 Panels a. and b. showed that the younger birth cohort has been enrolled for 13.8 months on average compared to 12.2 months for the older cohort. These results also suggest that vanishing gains over time cannot fully explain the lack of impact on the older children since the time elapsed since drop-out does not substantially differ at follow-up between cohorts.
The Visual Reception scale captures abilities that reflect aspects of school readiness at an early age. Children become able to discriminate and memorize in growing detail the spatial characteristics of drawings, pictures and geometric forms as well as printed letters and words (Mullen, 1995, p. 17) . Similarly, from the age of 3 onwards, Fine Motor control is related to drawing and writing skills. During this period children become more skilled at pencil and paper tasks (e.g. copying geometric figures or letter patterns), and at such tasks as using scissors, folding paper, and the independent but coordinated use of fingers. These findings suggest that RCP may have a longer-lasting effect once the children enter primary school, as long as the improvements can be sustained into the future.
In sum, the findings from the basic fixed-effects model suggest that there is no significant average impact of RCP on the cognitive outcomes of eligible children in RCP communities one year after the program was introduced to their communities. However, the positive impact on the Visual Reception and Fine Motor skills of the younger age cohort is substantial in size. This may reflect windows of opportunity at an early age when children are particularly sensitive to early interventions. The absence of a positive effect on language development is noteworthy. Personal communication suggests that the lack of impact on hearing and speech is due to relatively little focus of the Rovers on language stimulation in their activities with parent and child. 15 A randomized controlled evaluation of RCP in Jamaica finds similar positive effects on eye-hand coordination and no effect on hearing and speech (Powell, 2004) .
Daycare and preschool enrollment
As all real-world programs, RCP is not implemented in a vacuum but within a broader context of ECD-related services and economic development. After 2006, there was a steep and unexpected rise in job opportunities in many of the study communities. This has led to a general increase throughout the region in both the demand for daycare as well as the financial means to pay for it. In 2006, only fifteen out of every hundred children aged birth to five years old in our study households (i.e. study children plus their siblings) were enrolled in a center-based ECD facility. By 2008, enrollment in center-based care had more than doubled to 36.9 percent of children aged 0 to 5 years. Differences in enrolment rates between RCP and non-RCP communities are not statistically significant, neither at baseline nor at followup.
One of the most important reasons for children to prematurely drop out of RCP is to enroll in daycare or preschool. Table 4 We find that children in the younger age group from male-headed, poorer, unemployed households are least likely to attend a center-based facility. There are no differences in enrollment rates between low and high educated families. This suggests that the decision to enroll a child is mostly financially motivated. Finally, the findings in column (2) indicate that enrollment in daycare is unrelated to child developmental outcomes at baseline.
To further explore the impact of RCP on more disadvantaged children, we restrict the analysis to the subsample of children who were not enrolled in a center-based facility at follow-up. Panel d. in Table 5 shows the results of an estimation that excludes children in both treatment and control communities who were enrolled in daycare or preschool in 2008.
Again, the coefficients on the RCP treatment variable for the average child and the older birth cohort are not significantly different from zero. However, the size of the coefficients 15 Based on discussions with program coordinator and program manager.
increases for the Summary score, the Visual Reception subscale and the Fine Motor subscale for the total sample as well as the birth cohorts separately, especially for the youngest cohort.
Although these estimates cannot be interpreted as impact effects due to the selective nature of the sample, these results suggest that RCP may be more beneficial for those children who do not benefit from center-based services, representing precisely the target group of the program.
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Panel e. in Table 5 shows the estimates of a fixed-effects regression model using the same basic specification as the impact regressions, but replacing the RCP enrollment variable with a center-based ECD enrollment variable, either daycare (for the majority of the younger In other words, the additional analyses suggest that RCP is more beneficial for children without access to center-based care, although results are significant only for children who enroll at a young age. Whereas daycare attendance among the younger birth cohort is not correlated with improved child outcomes, preschool attendance among the older birth cohort is strongly correlated with higher cognitive scores, regardless of children's prior enrolment in RCP. These results should be interpreted with caution as they are based on selective subsamples.
Risk factors
Especially vulnerable children who face a multitude of risk factors and adverse circumstances may not be able to develop to their full potential. To investigate which child, caregiver and household characteristics are correlated with cognitive child outcomes, Appendix C shows the results from a random effects panel regression. 17 The insignificant 16 We do not find evidence that RCP reinforces beneficial effects of preschool for children previously enrolled in RCP. Including a center-based ECD variable and its interaction with RCP does not yield significant positive interaction effects. This is comparable to the annual unit costs of RCP in Grenada (US$ 650) and Saint Vincent and the Grenadines (US$ 416), but substantially below unit costs in Dominica (US$ 900) and omitted category does not affect the coefficients of the other variables. The significant differences in average outcomes by interviewer warrant controlling for interviewer effects. 18 Recurrent costs consist of the regular costs of implementation, such as salaries and stipends of staff, Rover trainings, amenities and materials. Start-up costs include pre-implementation costs such as a needs assessment, orientation visits of staff to other islands, and awareness raising in the communities.
above unit costs in Jamaica (US$ 50). Four factors explain most of the variations in costs:
economies of scale of the program (the number of enrolled children is 1,410 in Jamaica, 294
in St Lucia and 187 in Dominica); the geography of the island which influences ease of transport and the number of families that a Rover can visit per day (St Lucia and Dominica are both rugged, mountainous islands); income and price levels (annual per capita income is US$ 9,190 in St. Lucia compared to US$ 7,360 in Jamaica) and integration in other programs or the government which enables cost sharing.
The little information that is available on alternative ECD services suggests that the costs of RCP compare favorably to the costs of other interventions in the region. Average unit costs of (public) daycare and (private) preschool in St Lucia are US$ 990 and US$ 1,611
respectively. Private daycare and preschools in St Vincent cost US$ 1,367 on average, while community-based (public) preschools in Jamaica cost US$ 272 per child.
Our analysis concentrates on the potential benefits for individual children as reflected in their increased productivity as a result of increased years of education through enhanced learning. Calculations are based on so-called 'age-earnings profiles' as developed in the ECD calculator by Van der Gaag and Tan (1998) . 19 Using data from the St Lucia Labor Force Survey 2009 we estimate a wage equation of the following form:
The variable lnW is the logarithm of the wage rate. The term  is a constant term reflecting the average (log) wage level for individuals without schooling or experience. We first look at the current performance of the school system. In 2008, the gross enrolment rate in primary school is 93 percent, net enrolment is 87 percent. Gross and net enrolment rates in secondary school are 90 and 80 percent respectively. Approximately 15 percent of students continue to a tertiary education institution after finishing secondary school. Official repetition and drop-out rates are very low at 2.5% and 0.1% respectively at the primary level, 0.2% and 0.9% at the secondary level, and 0.0% respectively 2.3% at the tertiary level. Using a discount rate of 7 percent and assuming that children who are enrolled in school do not earn wages yet, the Net Present Value (NPV) of the current school system is calculated to be US$ 72,862,097 for a cohort of 1,000 children.
No information exists on the long-term impact of RCP on subsequent school enrolment rates. Evidence from other countries suggests that impact may be substantial, with improvements in schooling indicators of up to forty percent (Nores and Barnett, 2010) . Given the uncertainties regarding longer term impact, we calculate benefit-to-cost ratios of RCP starting with very conservative assumptions regarding the potential effect of the program and gradually increasing enrolment rates. Table 6 shows that a small increase in school enrolment due to RCP can lead to large whereas the cost of providing RCP for three years is US$ 1,782 per child or US$ 1,782,000
for the cohort. If RCP would affect not only primary but also secondary school enrolment with a 3 percentage point increase, the benefit-to-cost ratio jumps to 2.67.
<TABLE 6 ABOUT HERE>
Another way of putting it is to see by how much the costs of RCP should decrease to break even in case of only modest effects on enrolment. If RCP results in a 1 percentage point increase in primary enrolment, the program would break even with unit costs of US$ 261.
That is, the current annual costs of RCP should decrease with 56% to match the gains of the school system. However, if RCP can increase enrolment with 2 percentage points, a decrease of only 12% of unit costs to US$ 522 is necessary to break even.
It is important to note that these estimates of the cost-benefit analysis only include (projected) benefits related to enhanced future productivity due to improved education, i.e. to benefits in the formal and informal labor market and increased "household productivity". The analysis does not take into account other benefits, such as those related to improved social and emotional development, a reduced burden of disease later in life, and so on. Society-wide benefits such as enhanced economic growth, or reductions in crime and social dependency are also left out of consideration. As such, the results present a lower bound to the overall benefits-to-cost ratio that might be expected from investments in a home-visiting program like RCP.
Discussion and conclusion
This paper provides a short-term impact evaluation of the Roving Caregivers
Programme, a home-visiting early childhood development program in the Caribbean. To our knowledge, this is one of the few existing impact evaluations of home-based interventions in the region that is targeted at the general low-income population instead of malnourished children only. Ideally, the program would be evaluated through a randomized control trial.
However, as most programs in the real world, RCP was not randomized at implementation.
The evaluation consists of a baseline and a follow-up survey among a census of children in eight RCP communities and seven comparable, matched control communities allowing for an estimation of intention-to-treat effects using a differences-in-differences methodology. The validity of the results rests on the absence of unobserved time-varying differences between the treated and untreated communities, which appears to be a plausible assumption given the strong similarities in key indicators between the two groups. From a policy perspective it is crucial to extend the scope of evaluations beyond randomized designs and include existing child development programs in order to increase understanding of potential impacts and add to the, as of yet limited, knowledge base for low-income countries.
One year after program implementation, we do not find an impact on the average child in treatment communities. Results show sizable and significant effects on the cognitive development of children aged between 6 and 18 months at program start, but not for the older birth cohort aged 18 to 30 months. In particular, the scores of the younger birth cohort on the Visual Reception and Fine Motor Skills scales show substantial increases that are almost half a standard deviation higher than changes over time in the control group. These two scales are closely related to visual discrimination and the cognitive processing of abstract concepts such as space and distance, as well as to eye-hand coordination. Such skills are at the basis of early reading and writing abilities. Impact on language development is not significant for either birth cohort. Medium-and longer-term evaluations of the program are necessary to shed light on the sustainability of the cognitive gains among the youngest cohort.
These findings suggest that there are windows of opportunity for improving child development at an early age. A home-visiting intervention that aims to enhance appropriate parenting practices may therefore opt to enrol caregivers as soon as possible after birth of their child. A more detailed analysis of the data suggests that RCP may be more beneficial for disadvantaged children without access to center-based care, although coefficients remain statistically insignificant for the average child and the older birth cohort.
The favourable economic climate after baseline allowed an unexpectedly high proportion of children to enrol in daycare or preschool. Especially preschool attendance among the older birth cohort is correlated with high cognitive outcomes. After the follow-up survey in 2008 however, the world financial crisis hit St Lucia particularly hard due to its economic dependence on tourism. If caregivers of young children lost their employment again, this may have fuelled the need for alternative and low cost home-based services such as RCP that target precisely those children in poor communities that are most disadvantaged.
A cost analysis of the program shows that the costs of providing RCP to one child for one year are US$ 594. A comparison of these costs to potential future benefits in terms of increased school performance and labour productivity suggests that substantial returns on investments can be earned from the program. If RCP would yield an increase of 3 percentage points in primary school enrolment, the benefit-to-cost ratio is calculated to be 1.32. With an additional increase of 3 percentage points in secondary school enrolment, the benefit-to-cost ratio would jump to 2.67.
The study also highlights a number of child characteristics and risk factors that are significantly correlated with lower cognitive development. First, girls consistently outperform boys on all cognitive scales except for the Gross Motor Skills subscale. Next, compared to the North American reference population, cognitive scores steadily decline as the children grow older, again with the exception of Gross Motor Skills which strengthen over time.
Finally, cognitive outcomes are consistently lower for children growing up in families with few financial means and for children whose mother is lowly educated. That is, within disadvantaged communities, some groups of children are more disadvantaged than others.
Currently, the program does not distinguish between them. These results call for more effective targeting of the most vulnerable children. 
APPENDIX B: Non-response and attrition bias
Children with child test (respondents)
Children without child test (nonrespondents) 
